Intussusception is a rare phenomenon in adults and usually presents with bowel obstruction. Unlike child intussusception, adult intussusception is seldom idiopathic and frequently associated with secondary causes such as benign and malignant tumors. While most cases are treated surgically, emerging data suggest a more conservative management approach for patients with short-segment adult intussusception and without high-risk features such as bowel obstruction, mass seen on imaging, colon involvement, or constitutional symptoms of malignancy. We present a rare case of adult intussusception due to unsuspected adenocarcinoma of the jejunum, treated successfully with surgical resection followed by adjuvant chemotherapy. We favor the surgical rather than conservative approach for adult patients with intussusception to avoid missing unsuspected malignant tumors that are not readily visualized on imaging studies.
Introduction
Bowel intussusception represents a rare kind of bowel obstruction and is defined as telescoping the proximal loop of the bowel (intussusceptum) within the distal loop (intussuscipiens), resulting in obliteration of the lumen [1, 2] . While commonly encountered in children, adult intussusception (AI) is extraordinarily rare with an estimated incidence of be 2 cases/1,000,000 population/year [3, 4] . Child intussusception is commonly idiopathic (primary) with the majority of cases involving the ileum but can rarely involve the stomach, colon, and the rest of the small intestine. It occurs most commonly in male children between 4 and 10 months of age [1, 5, 6] . Interestingly, tetravalent rotavirus vaccine is associated with a slightly higher risk of intussusception among vaccinated children (1.5 excess cases per 100,000) [7] . On the other hand, AI is associated with underlying pathology (secondary) in 90% of the cases and equally affects males and females [1, 8] . AI occurs in the small bowel in 52% of the cases and large bowel in 38% with 10% involving the stomach and surgical stomas [5, 9] . Clinical symptoms of AI are variable and often nonspecific. Patients can present with diffuse abdominal pain, nausea, vomiting, bloody stools, change in bowel habits, and/or abdominal distention. Clinical examination may reveal abdominal distention or diffuse abdominal tenderness, but it frequently does not show any abnormality. The ambiguity of these clinical findings and their similarity to many other more common conditions such as inflammatory bowel diseases, bowel obstruction due to peritoneal adhesions, and infectious gastroenteritis make the clinical diagnosis of AI rather challenging. Diagnosing AI requires high index of suspicion, which often necessitates the use of imaging studies such as computed tomography (CT) [1] . Notably, the widespread medical use of CT has increased the rate of preoperative diagnosis of AI [4] . While more than 80% of the cases in children can be reduced with hydrostatic enemas, the majority of AI cases require surgical intervention [1, 4, 10] . Untreated intussusception can be life-threatening, commencing with progressive bowel distension, which in turn results in an increase in the intralumenal pressure, leading eventually to microvascular ischemia, tissue necrosis with subsequent intestinal perforation, and peritonitis [2] . Therefore, early diagnosis and treatment of AI are critical to avoid these complications. In this report, we present a case of AI due to underlying malignant jejunal neoplasm that was effectively diagnosed and treated. We also discuss some of diagnostic procedures and therapeutic interventions employed in the management of AI.
Case Presentation
A 69-year-old nondiabetic female presented with altered mental status, nausea, vomiting, and diffuse abdominal discomfort for 3 days. She reported no hematochezia or melena but admitted poor appetite and 20 lbs weight loss over the last 6 months. Her past medical history was positive for atrial fibrillation, rheumatoid arthritis, chronic obstructive pulmonary disease, and hyperthyroidism. She had a history of iron deficiency anemia for 2 years with nadir hemoglobin of 7.4. Esophagogastroduodenoscopy and colonoscopy performed 2 year prior to presentation revealed no source of bleeding. The patient was treated with oral iron supplementation with improvement of hemoglobin to 11.7. She had no prior abdominal surgeries. She smoked 5-9 cigarettes per day for more than 20 years but denied drinking alcohol or using illicit drugs. She reported no family history of malignancy. Examination revealed blood pressure of 139/70, pulse of 91/min, temperature of 97.6°F, oxygen saturation of 100% on room air, and weight of 120 lbs. Her head and neck examination revealed mild exophthalmos without cervical or supraclavicular lymphadenopathy. Lung and heart examinations were normal. The abdomen was moderately distended with diffuse tenderness, and her extremities had no edema.
At presentation, complete blood count (CBC) showed white blood cell count of 5,100/µL, hemoglobin of 8.4 g/dL, mean corpuscular volume of 81.9 fl, and platelet count of 172,000/µL. CBC 1 year prior showed hemoglobin of 10 g/dL. Upon admission, she was found to have glucose of 41 mg/dL (likely secondary to decreased oral intake), which was successfully treated by intravenous dextrose. After improvement of mental status and administration of adequate hydration, a CT scan of the abdomen and pelvis was performed and revealed high-grade intestinal obstruction due to small bowel intussusception (Fig. 1) . A transition point was identified in the mid-pelvis, but no mass could be seen. Laparotomy confirmed intussusception (Fig.  2) , and 10 cm of the mid-jejunum were resected. Pathology revealed jejunal moderately differentiated invasive adenocarcinoma measuring 5 cm with focal areas of necrosis ( Fig. 3 ). There was no evidence of lymphovascular invasion. All surgical margins were negative, and only one out of three resected lymph nodes was positive. A CT scan of the chest revealed no evidence of metastatic disease. She was staged as T3N1M0 (stage III). After recovering from the operation, she received 12 cycles of adjuvant chemotherapy with 5-fluorouracil, leucovorin, and oxaliplatin, which she tolerated well. Repeat CT scan after completion of therapy revealed no evidence of recurrence. Repeat CBC was normal with hemoglobin of 14.1 g/dL. She remains alive without evidence of disease 2 years after initial presentation.
Discussion
AI is a rare clinical entity with potential for severe complications if not promptly recognized and treated. It is often classified based on its location to entero-enteric (confined to the small intestine), colo-colic (confined to the large intestine), ileo-colic (when terminal ileum prolapses to the ascending colon), and ileo-cecal (when the ileo-cecal valve is the leading point of intussusception) [8] . It can also be classified based on its etiology to benign, malignant, and idiopathic. More than 90% of the pediatric cases are idiopathic [1] . Hypertrophy of lymphatic tissues in the terminal ileum, known as Peyer's patch, is thought to the leading point of intussusception in children and may be triggered by viral infections [6] . On the other hand, the etiology of AI includes carcinoma, Meckel's diverticulum, colonic diverticulum, lymphoma, lipoma, strictures, metastatic lesions, polyps, or inflammatory lesions. Adenocarcinoma accounts for 30% of all adult small intestine intussusceptions and 66% of the colonic intussusceptions [1, 11] .
The classic presentation of child intussusception, which includes the triad of colicky abdominal pain, currant jelly stool, and a palpable sausage-shaped tender abdominal mass, is rarely encountered in adults. The majority of patients present with symptoms and signs of bowel obstruction. Although symptoms typically occur acutely, they can be subacute or chronic, particularly in colonic intussusception [1] .
In children, abdominal ultrasound provides a rapid and sensitive screening test for intussusception and can reveal the "doughnut sign" and the "pseudo-kidney appearance" [6] . In adults, CT scan was found to be more accurate [12] . In one study, diagnostic accuracy of CT scan was reported to be nearly 100% [6, 13] . The CT appearance usually includes a "target," "bull's-eye," or sausage-shaped double-ring lesions. Alternatively, ultrasound was found to be less reliable in adults, owing to bowel edema, air-fluid levels, and larger fecal loads [6] .
Treatment modalities for intussusception are variable. Because ileo-colic is the most common type seen in children, reduction is often successful by using pneumatic or hydrostatic edema. Moreover, entero-enteric intussusceptions usually reduce spontaneously. Alternatively, AI are historically treated surgically. Randomized clinical trials comparing operative and nonoperative approaches for AI are lacking. Yet, a recent study suggested that up to 82% of the radiologic intussusceptions can successfully and safely be treated nonoperatively. Nonetheless, this approach should be employed with great caution to avoid missing potentially serious underlying conditions such as malignancy. The operative approach is necessary in patients who present with bowel obstruction, those with mass seen on imaging, those with constitutional symptoms of malignancy (such as weight loss, anorexia, night sweats, etc.), and those with colo-colic and ileo-colic intussusception (given their higher association with malignancy) [14] . Adults with entero-enteric intussusceptions shorter than 3.5 cm and without any of the above-mentioned features are often self-limiting and may be considered for nonoperative management [15] . Our patient was treated surgically as she presented with small bowel obstruction and had significant weight loss (14% of her body weight); both were concerning for underlying malignancy. When surgical intervention is performed, intussusception should be surgically reduced in children and resected in adults. If underlying malignancy is suspected, oncologic en bloc resection of the involved intestine and the associated mesentery should be sought. In colo-colic intussusceptions, preoperative colonoscopy can be useful in identifying underlying pathology and may assist in planning appropriate surgery. However, colonic biopsy should be performed with caution due to the increased risk for perforation due to tissue ischemia [6] . Prognosis of AI is largely dependent on the underlying pathology. If malignancy is found, appropriate antineoplastic therapy should be instituted postoperatively if clinically indicated.
In conclusion, AI can be a manifestation of serious conditions such as malignancy. While conservative management was proposed in low-risk patients, we favor the surgical approach to avoid missing potentially curable malignancy as in our patient. Oncologic surgery and subsequent antineoplastic therapy should be employed for these patients to optimize clinical outcomes.
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